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Abstract 
Of late, online learning is widely used in many institutions of higher education. One of the tools of online learning is online 
forum which can be found in any learning management system. An online forum requires active participation from the students 
to enhance their learning. Therefore, it is interesting to investigate how online forum discussion benefits the students’ cognitive 
level and how they support each other through the messages posted. This study will investigate three important aspects related to 
the posts contributed by the forum participants: (i) their levels of critical thinking, involving either recognize, understand, 
analyze, evaluate, or create, (ii) the types of questions posted in the forum, and (iii) the supportive behaviors in terms of 
scaffolding and engaging comments as indicated by those messages. A content analysis method was used to analyze the transcript 
or messages of an online forum discussion involving 41 postgraduate students undertaking an educational technology course 
from a public university in Malaysia. Based on the 190 messages posted, the findings show that their levels of critical thinking 
are still mainly at the lower levels, i.e., Understand (40.5%) and Analyze (29.0%). Moreover, 38 questions were observed, with 
Course Link (42.4%) and Brainstorm (27.3%) as the two highest types of questions posted. Also, 142 posts indicate supportive 
behaviors, with Salutations (47.2%), and Thanks (36.6%) as the most observed behaviors. Based upon the findings, future studies 
to identify and analyze the factors that may affect these three aspects are warranted.  
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The shifting of Web 1.0 to Web 2.0 has brought a lot of changes to the world of internet. Unlike Web 1.0, where 
there is not much interactivity involved, Web 2.0 provides the opportunity to communicate and interact in a new and 
more meaningful manner. With the growth of technology nowadays, it also gives an impact to the education system. 
More universities are now offering online courses to their students. Two types of online courses are usually offered: 
(i) fully online courses where all the learning activities are conducted in web environment, and (ii) hybrid online 
courses where online platforms such as Learning Management System (LMS) supplement the more traditional face-
to-face class meetings.  
LMS is a platform that has been used by the universities to support the online courses services. And one of the 
common components of an LMS is the online forum. This online discussion forum is a great opportunity not only 
for the students to learn new materials, but it also provides chance for them to work together (Du, Yu, & Olinzock, 
2011). The result from this incorporating well-planned collaborative learning will give positive impacts as it can 
generate high order thinking (Hatch & Schultz, 2003), enhance socialization skills as well as promote critical 
thinking (Rezabek, 2002). 
Murphy (2004) argued that even though online discussion may support engagement in critical thinking, but it 
does not guarantee it. Perkins and Murphy (2006) also stated that investigation on the contribution of online 
discussion in promoting critical thinking is needed in order to understand more on the role of this technology in 
enhancing learning. They also stated that engagement in cognitive process such as critical thinking in online 
discussion of university course is a desired outcome for both the instructors and students, but it is unclear whether 
such engagement really exists. 
Moreover, the questions posted in the discussion will also affect the quality of the conversation. Indeed, a lack of 
preparation for a discussion could lead to questions that are poorly phrased and unclear (Andrews, 1980). The level 
of higher order thinking in the questions posted will possibly resulting in similar thinking responses. Online 
discussion forum is the place where the students will interact among themselves, share ideas and knowledge and 
also acquire some help to solve the assigned problems. In other words, online discussion would be a platform for the 
students to receive support from their peers, but there is still little empirical evidence for this (Lee, 2000). Therefore, 
this study was conducted to analyze how far the critical thinking is been promoted in online discussion. It also 
attempts to investigate the interaction behavior focusing on the supportive behavior and types of  questions indicated 
by the students in the online discussion. The study was to answer the following research questions: 
 
Q1: What are the students’ levels of critical thinking in the online forum? 
 
Q2: What types of questions frequently asked by the students in the online forum? 
 
Q3: What are the students’ supportive behaviors indicated in the online forum? 
 
2. Literature Review 
LMS is a system that manages learning activity for an organization. The documented transcripts that can be 
served as record for learning process are delivered and managed by this automated system (Krish, 2010). Other than 
distribute, manage, and retrieve course materials, LMS can also be a platform that chains relationship between 
students and their instructor and with their peers (West, Waddoups & Graham, 2007). There are more than 90 
different types of LMS in which their applications have been enhanced especially in the field of education. The 
prevalent examples of the LMS are BlackBoard and Moodle – both support and provide the effective platform for 
collaborative work. This study will be focusing on online forum as one of the features provided by LMS Moodle.  
Online asynchronous discussion which allows interaction not in real time, is vital for students’ collaboration in 
online learning environments (Murphy, 2004). It allows members of a learning community to interact easily with 
one another at any place and time convenient to them. Forums can be used by students to share examples of their 
work with each other, to engage in group work outside of class, and to ask questions to each other and the instructor 
about the topics being studied. Currently, schools and universities using online forum discussion to support and 
enhance their students’ learning. Through online forum, it can solve the problems of dominant participants as all of 
them are given a fair chance to participate. Besides, every student in class is able to provide  response and feedback 
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to the question posed by the instructor and this gives a chance to even a quiet or passive student in the class to take 
part in the discussion.  
Martin-Blas and Serrano-Fernandez (2009) found that students who actively participate in LMS online forum 
discussion tend to obtain higher grades compared to those who did not use the LMS. The authors also agreed that 
the use of LMS helps the instructors to organize the instructional and learning materials, and they can easily reach 
and connect with their students. However, few studies indicate no positive impacts of using LMS in learning. Meyer 
(2003), in his study of the acceptance of the students towards the online forum discussion, found that, students 
would prefer to have face to face discussion as it makes the discussion more energetic with the emotion and physical 
expressions. Besides, it requires more time to read and give responses to the questions from their peers in the online 
forum environment, and here they lose the feel of discussion. Several studies have been conducted to analyze and 
identify the quality of online forum discussion recently and also to detect the problems that limit its quality. This is 
pertinent for future enhancement in the use of online forum as well as for the instructors to come out with new 
strategies to ensure the quality of the online forum.  
 
3. Research methodology 
 
This study will be applying quantitative content analysis approach to analyze the data from the online forum. The 
participants for this study are students from a public university in northern Malaysia undergoing a postgraduate 
course in educational technology. There are 41 full time and part time students registering in this course. The course 
is conducted in a hybrid mode where the students attend face-to-face class sessions and use the LMS Moodle for the 
online forum. The students were randomly assigned to three discussion groups. Therefore, each group had an 
average of 14 students. 
The students are required to participate in the online forum as part of the course requirement. A total of eight 
forums were created in this LMS environment, involving one forum for each week. For each forum, the students 
were given two weeks to participate and respond to the question or provide their input. Each student is required to 
answer the instructor’s question, post a question, and respond at least to one question asked by their forum group 
members.  
The data collected for this study was extracted from the forum discussion. The data includes the entire messages 
posted in the discussion. Each sentence of the message was used as a unit of analysis as it gives the true meaning of 
the message instead of using each word as a unit of analysis. The messages were coded into three main categories: 
(a) Answers messages, (b) Questions messages, and (c) scaffolding and engaging comments. The answer messages 
were analyzed to determine their levels of critical thinking while the question messages were analyzed to determine 
the appropriate types of questions. Meanwhile, the scaffolding and engaging comments were recorded to identify the 
supportive behavior comments indicated in the messages posted by the participants. The posts or messages by the 
students were counted, but the instructor’s messages were excluded from the analysis. For inter-rater reliability 
purpose, two raters were involved to analyze the content of the forum. The result of both raters was then analyzed 
using the Kappa statistics in SPSS software, and the Kappa value for the inter-rater reliability is then identified 
based on Landis and Koch (1977)’s categorization. 
The instrument for analyzing critical thinking levels was adopted from Murphy (2004)’s instrument to support 
analysis of critical thinking level in the online asynchronous discussions (Table 1). Each answer message was 
analyzed and was assigned a code that suits its level of critical thinking. 
 
Table 1 Critical thinking indicator (Murphy, 2004) 
Process Code Definition 
Recognize R1 Recognizing, identifying or focusing on an issue, dilemma, problem, inner discomfort, 
or perplexity requiring further investigation or clarification.  
Understand U1 Exploring and identifying what is relevant to the issue, dilemma, problem, etc. 
 U2 Locating background information, knowledge, previously accepted conclusions, or 
evidence from other sources. 
 U3 Locating alternate perspectives or evidence on the issue, dilemma, problem, etc. 
 U4 Making observations. 
 U5 Clarifying or praising the nature of the issue, dilemma, problem, etc. 
 U6 Questioning and exchanging information. 
Analyze A1 Engaging in new ways of thinking and behaving. 
 A2 Categorizing and clarifying evidence, information, knowledge, or perspectives. 
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 A3 Differentiating similarities and differences in alternate perspectives or evidence on the 
issue, dilemma, problem, etc. 
 A4 Interpreting and explaining the issue, dilemma, problem, etc. 
 A5 Breaking down the problem, dilemma, issue, problem, etc. into constituent parts. 
 A6 Identifying and filling gaps in knowledge or information and judging one’s own 
thinking. 
Evaluate E1 Judging the validity, value, applicability, and relevance of information, knowledge, 
sources. 
 E2 Critiquing perspectives and assumptions. 
 E3 Detecting consistencies, fallacies, as well as correspondences and congruencies. 
 E4 Making and judging definitions. 
 E5 Using evidence to support arguments. 
 E6 Retaining or rejecting evidence, information, knowledge, or perspectives. 
Create C1 Implementing or executing strategies. 
 C2 Applying actual or hypothetical solutions, decisions, or conclusions. 
 C3 Constructing, creating, inventing, and devising new knowledge or perspectives. 
 C4 Generating alternative hypotheses and perspectives. 
 C5 Acting on a solution, decision, or conclusion. 
 C6 Executing, or implementing change or plan. 
 
Meanwhile, the six types of questions proposed by Andrews (1980) were used as the framework for the 
instrument to analyze the types of questions posted by the participants (Table 2). There are six types of questions 
proposed by Andrews: (a) Direct link, (b) Course link, (c) Brainstorm, (d) Limited focal, (e) Open focal and (f) 
Application. 
 
Table 2.  Types of questions (Andrews, 1980) 
Code Types of questions Definition 
Q1 Direct link The question asked is referring to specific aspect of the article by using quotation 
from the article. 
Q2 Course link The question asked required specific information from the course to be integrated 
with a topic from the article. 
Q3 Brainstorm The question asked was structured to generate any and all ideas or solutions to an 
issue. 
Q4 Limited focal The question asked presented an issue with two to four alternatives and asked 
students to take a position and justify it. 
Q5 Open focal The question asked presented an issue with no alternatives and asked for student 
opinion. 
Q6 Application The question asked provides a scenario for the students to respond to the scenario 
using information from the article. 
 
Furthermore, Fahy’s indicators (2003) were used to measure the students’ supportive behaviors in terms of 
scaffolding and engaging comments (Table 3). The ten behaviors under this category are acknowledgement, 
agreements, apologies, closings, emoticons, humor, invitations, salutations, signatures, and thanks. 
 
Table 3. Supportive behaviors (Fahy, 2003) 
Code Scaffolding and engaging comments Definition 
S01 Acknowledgements Recognizing or acknowledging the helpfulness, ideas, comments, 
capabilities, and experiences of others. 
S02 Agreements Expressing agreement; connecting sympathetically with the views of 
another participant.  
 
S03 Apologies Any form of apology.  
S04 Closings Ending the post with some closing summary or leave-taking convention.  
S05 Emoticons Using an emoticon in a post to provide tone.  
S06 Humor Some effort at humor (may be self-deprecating or ironic).  
S07 Invitations Inviting agreement, sympathy or comment from others.  
S08 Salutations An expression of greeting, usually at the opening of the posting.  
S09 Signature Ending a post with the writer's signature or a nickname.  
S10 Thanks Expressing thanks to another participant, or thankfulness for another's 
behavior or views.  
 
4. Results and discussion 
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From the analysis, a total of 103 messages were recorded in the discussion. Inter-rater reliability analysis was 
done in SPSS, and the finding shows a Kappa value of 0.643 which is substantial according to Landis and Koch 
(1977). The participants’ levels of critical thinking as shown in their messages were determined by using Murphy’s 
(2004) critical thinking instrument. The findings of the analysis are shown in Table 4. 
From the total of 103 messages, 190 critical indicators were identified. Based on the analysis, the highest 
engagement was observed at the Understand level where 77 indicators ( 40.5%) were identified. The second highest 
indicators recorded was from the Analyze level with 55 indicators (29.0%). In addition, the lowest level of critical 
thinking, Recognize, recorded 28 indicators (14.7%). Fewer engagement were found at the higher level, where 
Evaluate recorded a total of 16 indicators (8.4%) and Create level recorded 14 indicators (7.4%). 
From the findings, the level of students’ critical thinking in this online discussion forum is mostly at the 
Understand level. This is followed by Analyze, Recognize, Evaluate, and Create. Based on the messages they posted 
in the online forum, it was obvious that the students discussed the topic assigned by the instructor. Most of their 
discussions were formal and they shared and contributed their knowledge to the forum. However, their messages are 
only at the Understand level, which is the second level in the framework of critical thinking level as proposed by 
Murphy (2004). Most of the students bring input and evidence from other sources - for example textbook, website, 
and lecture notes - to respond to their instructor’s question. This is due to the nature of the task being given by the 
instructor, where they need to discuss a topic they learned in class by referring to those sources. However, they also 
posted messages that are at the higher levels such as Evaluate and Create. From the observation, the students’ 
discussion reaches the higher critical thinking level when they are discussing and answering their friends’ questions. 
From that discussion, they would evaluate their friends’ answers and opinions which are at the Evaluate level. In 
addition, when they responded to their friends’ questions, they created their own strategies and provided solutions - 
indicating Create level. The nature of the task and the topic of the discussion would affect the critical thinking level 
of the students in an online discussion forum. 
 
Table 4  Critical thinking level in online discussion forum (total messages: 190) 
Level Code No. of posts Percentage Level Code No. of posts Percentage 
Remember R1 28 100     
Sub Total 28 14.7 %    
 
 
 
Understand 
U1 14 18.2  
 
 
Analyze 
E1 7 43.8 
U2 42 54.6 E2 - 0 
U3 0 0 E3 - 0 
U4 18 23.4 E4 4 25.0 
U5 2 2.6 E5 4 25.0 
U6 1 1.3 E6 1 6.3 
Sub Total 77 40.5 % Sub Total 16 8.4 
 
 
 
 
Analyze 
A1 1 1.8  
 
 
Evaluate 
C1 10 71.4 
A2 32 58.2 C2 2 14.3 
A3 2 3.6 C3 2 14.3 
A4 19 34.6 C4 - 0 
A5 1 1.8 C5 - 0 
A6 - 0 C6 - 0 
Sub Total 55 29.0 % Sub Total 14 7.4% 
 
Meanwhile, for the question messages, a total of 33 questions were identified from the discussion. They then 
were categorized according to their types of questions. The outcomes of the analysis by the two raters (who analyze 
the posts) were analyzed to determine the inter-rater reliability value. The value of Kappa for the inter-rater 
reliability is 1.00 which is outstanding according to Landis and Koch (1977). Table 5 shows the frequency of each 
type of questions and its percentage value.  
 
Table 5. Types of questions asked in the online forum (sample: 41) 
 
Code No of post Percentage (%) 
Q1 (Direct Link) - 0% 
Q2 (Course Link) 14 42.4% 
Q3 (Brainstorm) 9 27.3% 
Q4 (Limited Focal) 3 9.1% 
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Q5 (Open Focal) 3 9.1% 
Q6 (Application) 4 12.1% 
Total 33 100% 
 
From the table, the most frequently asked question is Q2 (Course link), in which 14 questions (42.4%) of this 
type were posted by the participants. The second highest asking question was Q3 (Brainstorm) which recorded nine 
posts (27.3%). The third one is Q6 (Application question) with four posts (12.1%). Next, questions Q4 (Limited 
focal) and Q5 (Open focal) each had three posts (9.1%) recorded. However, there is no question on Q1 (Direct link) 
recorded in the transcript.  
Course Link is the question that relates to the course and topic they learned. As posing a question is essential and 
one of the requirements that they need to fulfill in the online forum, they tend to refer to the textbook and course 
materials to get the idea of the issue they wanted to ask. In this forum, this type of question is relevant to the task 
given by the instructor that required the students to refer the textbook and topic learned. The students tend to ask the 
question of an issue that is related to the course that had not yet being discussed.  
The students also like to ask for the opinion and suggestion from their friends by making some efforts and come 
out with a question that requires self-generating answer from their friends. This is being done by asking Brainstorm, 
Limited Focal, and Open Focal questions. Majority of the participants are postgraduate students who are also 
working in various sectors and organizations. Thus - as indicated in some of the questions - they tried to relate the 
topic learned with their working environment by asking Application question. Direct Link question requires the 
specific referring from the textbook by using quotation from the textbook. However, none of the students asked this 
type of question. 
The students’ supportive behaviors in the online forum was next analyzed. From the transcript, a total of 142 
posts indicating the supportive behaviors were recorded. Table 6 shows the findings for this analysis. Based on this 
table, the highest percentage number of supportive behaviors is Salutations with 67 comment recorded (47.2%). 
Next, 52 Thanks comments were counted (36.6%) - the second highest percentage of supportive behaviors. Nine 
posts were identified as Acknowledgements comments (6.3%). Closings and Invitations comments both have the 
same number of frequency (four comments or 2.8%). There are three comments (2.1%) identified as Agreements, 
two comments (1.4%) identified as Signature, and only one comment (0.7%) identified as Apologies. None of the 
Emoticons and Humour comments was observed. 
 
Table 6. Supportive behaviors indicated in the online forum (n: 41) 
Supportive Behaviors No of Posts Percentage 
(%) 
Acknowledgements 9 6.3% 
Agreements 3 2.1% 
Apologies 1 0.7% 
Closings 4 2.8% 
Emoticons - 0% 
Humour - 0% 
Invitations 4 2.8% 
Salutations 67 47.2% 
Signature 2 1.4% 
Thanks 52 36.6% 
Total 142 100% 
 
The most popular behaviors indicated by the participants are Salutations, where they usually greet each other 
before started discussing or answering any post. This can give good impact to the climate of the forum and shows 
the respect to each other. In addition, it was found that the participants acknowledge and appreciate each other as 
shown by the Thanks indicator. From the findings, it has been proven that supportive behaviors are needed in online 
forum as it allows the participants to be comfortable with each other so that they can contribute to the forum and 
learn from each other.  
 
5.  Conclusion 
 
This study has found that the participants’ level of critical thinking skills is still at the lower level. Educator 
should take the appropriate action and plan a strategy in making sure that the online forum as an effective activity to 
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enhance the students’ critical thinking. If properly planned, an online forum can be a platform to train the students to 
effectively think, discuss and contribute to the group. In addition, this study shows that the types of questions posted 
by the participants will reflect their knowledge and application of the topics discussed. Finally, the supportive 
behaviors in the discussion can also be traced from the messages they posted. 
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